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1 . 0  B A C K G R O U N D  
B u j a g a l i  h y d r o p o w e r  d a m  c o n s t r u c t i o n  i s  n o w  c o m p l e t e d  a n d  a  r e s e r v o i r  b e h i n d  t h e  d a m  
h a s  b e e n  c r e a t e d ,  e x t e n d i n g  a l l  t h e  w a y  u p  t o  K a l a n g e - M a k w a n z i ,  a n  u p s t r e a m  t r a n s e c t s .  
D u r i n g  t h e  1 0
t h  
m o n i t o r i n g  s u r v e y - A p r i l  2 0 1 2 ,  a  t h i r d  t r a n s e c t  w a s  e s t a b l i s h e d  i n  t h e  m i d  
o f  t h e  r e s e r v o i r  w h e r e  i t  r u n s  u p  t o  3 0  m  d e e p  a n d  s a m p l e d  s i m i l a r l y  a s  a t  t h e  t w o  o r i g i n a l  
s a m p l i n g  t r a n s e c t s ,  K a l a n g e - M a k w a n z i  a n d  B u y a l a - K i k u b a m u t w e  f o r  c o m p a r a t i v e  
p u r p o s e s .  
T h i s  m o n i t o r i n g  s u r v e y  N o .  1 2  u n d e r t a k e n  b e t w e e n  2 5
t h  
a n d  3 0
t h  
A p r i l  2 0 1 3  i s  t h e  t h i r d  
o n e  t o  b e  c o n d u c t e d  a f t e r  c o m p l e t i o n  o f  c o n s t r u c t i o n  o f  B u j a g a l i  H y d r o p o w e r  D a m .  T w o  
p r e - c o n s t r u c t i o n  b a s e l i n e  s u r v e y s  i n  A p r i l  2 0 0 0  a n d  A p r i l  2 0 0 6  w e r e  c o n d u c t e d  a n d  
d u r i n g  c o n s t r u c t i o n  p h a s e ,  e i g h t  m o n i t o r i n g  s u r v e y s  ( S e p t e m b e r  2 0 0 7 ,  A p r i l  2 0 0 8 ,  A p r i l  
2 0 0 9 ,  O c t o b e r  2 0 0 9 ,  A p r i l  2 0 1 0 ,  S e p t e m b e r  2 0 1 0 ,  A p r i l  2 0 1 1 ,  S e p t e m b e r  2 0 1 1 )  w e r e  
c o n d u c t e d .  
S i n c e  2 0 0 9  b i a n n u a l  m o n i t o r i n g  s u r v e y s  h a v e  b e e n  c o n d u c t e d  a t  a n  u p s t r e a m  a n d  a  
d o w n s t r e a m  t r a n s e c t  o f  t h e  B H P P  w i t h  e m p h a s i s  o n  t h e  f o l l o w i n g  a s p e c t s :  
w a t e r  q u a l i t y  d e t e r m i n a n t s ,  b i o l o g y  a n d  e c o l o g y  o f  f i s h e s  a n d  f o o d  w e b s ,  f i s h  s t o c k  a n d  
f i s h  c a t c h  i n c l u d i n g  e c o n o m i c  a s p e c t s  o f  c a t c h  a n d  s a n i t a t i o n / v e c t o r  s t u d i e s  ( b i l h a r z i a s  
a n d  r i v e r  b l i n d n e s s ) .  I n  t h e  p o s t - c o n s t r u c t i o n  m o n i t o r i n g  s u r v e y s ,  t h e  a s s e s s m e n t s  o f  
a l g a e ,  z o o p l a n k t o n  a n d  b e n t h i c  m a c r o - i n v e r t e b r a t e s  w h i c h  h a d  b e e n  r e s t r a i n e d  s i n c e  
A p r i l  2 0 0 8  w e r e  a l s o  i n c l u d e d .  
2 . 0  G E N E R A L  M E T H O D O L O G Y  A N D  D A T A  C O L L E C T I O N  
2 . 1 .  M a t e r i a l s  a n d  M e t h o d s  
F o r  n i n e  s u r v e y s  i n c l u d i n g  o n e  d u r i n g  A p r i l  2 0 1 3 ,  K a l a n g e - M a k w a n z i  a n d  B u y a l a ­
K i k u b a m u t w e ,  u p s t r e a m  a n d  d o w n s t r e a m  t r a n s e c t s  r e s p e c t i v e l y  h a v e  b e e n  s a m p l e d  f o r  
w a t e r  q u a l i t y ,  f i s h  a b u n d a n c e ,  d i v e r s i t y  a n d  d i s t r i b u t i o n ,  f i s h  b i o l o g y ,  f i s h  c a t c h ,  
s a n i t a t i o n  c o n d i t i o n s ,  b i l h a r z i a  a n d  r i v e r  b l i n d n e s s  v e c t o r s .  D u e  t o  r e s e r v o i r  c o n d i t i o n s  
c r e a t e d  f r o m  t h e  d a m  u p  t o  t r a n s e c t  I ,  a  t h i r d  t r a n s e c t  w a s  c r e a t e d  i n  b e t w e e n ,  f r o m  
w h i c h  a s s e s s m e n t  o f  p a r a m e t e r s  a s  a t  t h e  u p s t r e a m  a n d  d o w n s t r e a m  t r a n s e c t s  w a s  a l s o  
u n d e r t a k e n  i n c l u d i n g  a s s e s s m e n t  o f  a l g a e ,  z o o p l a n k t o n  a n d  b e n t h i c  m a c r o - i n v e r t e b r a t e s .  
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Figure 2.ta A map showing the Upper Victoria Nile where the BHPP is located and river 
segments where baseline as well as monitoring samples were taken 
Tran,?ect 2 Kikubamutwe-Buyala 
KalEYlge fishing village 
Kal",ge 1 (2.0 m) 
Kalmge 2 (25m) 
N 
A
 
Figure 2.tb Detailed maps of the two sampled transects: Transect 1 = Kalange­
Makwanzi and Transect 2 = Buyala-Kikubamutwe and associated locations on the Upper 
Victoria Nile. 
Sampling, analytical procedures and techniques used in the previous surveys were 
followed. Sampling of zooplankton was done at designated field stations using conical 
plankton net of 0.25 metre mouth diameter and 60 11m mesh, towed vertically through the 
water column from just above the bottom sediments to the surface. Three tows taken at 
each sampling point were combined to make a composite sample, preserved in 4% sugar­
formalin in a clean, labelled, plastic sample bottle. Species identification was done with 
the help of available published taxonomic keys (Boxsha.\l & Braide, 1991; Korinek, 1999; 
Korovchinsky, 1992; Koste, 1978; Rutner-Kolisko, 1974) each species separately 
- --_._--­
c o u n t e d  a n d  r e c o r d e d .  S p e c i e s  n u m b e r s  w e r e  n o t e d  a n d  a r e a l  d e n s i t y  e s t i m a t e s  c a l c u l a t e d  
f o r  e a c h  s t a t i o n  i n  c o n j u n c t i o n  w i t h  t h e  d i a m e t e r  o f  t h e  s a m p l e  n e t  a n d  d e p t h  o f  s a m p l i n g .  
B e n t h i c  m a c r o - i n v e r t e b r a t e s  w e r e  i d e n t i f i e d  a n d  c l a s s i f i e d  u s i n g  k e y s  f r o m  M e r r i t  &  
C u m m i n s  1 9 9 7 ,  P e n n a k  1 9 8 9  a n d  M a n d a h l - B a r t h  1 9 5 4 ,  a n d  e n u m e r a t e d  a s  m e a n  
n u m b e r s  p e r  s q u a r e  m e t e r .  
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3.0 RESULTS 
3.1 Status of Water Quality 
3.1.1. Physico-chemical parameters 
Table 3.1.1 Trends in mean values of water physico-chemical parameters upstream at 
Kalange-Makwanzi, mid section of the reservoir and downstream at Buyala­
Kikubamutwe 
Monitoring Dates 
2 3 4 5 6 7 8 ,. Il 12•
 
r ....meh:r Site ~ 0 N ~~ ~ ~ 
0 0 =: ~ l' l' l' 
~ 
"- "- "­~ Eo ~ il ic i; ~ "- ~ i; ~ 0 ~ ~ ~ < 0 ~ < < ~ < 0 < < 
Kalange-Makwanzi 42 7.2 '.6 4.' ,.. 6.7 'A 4.8 6.3 ,.. 6.3 77 
Dissolved Oxygen (mgIL) 
pH Buyala-Kikubamutwe 7.4 7.4 7.7 6.8 7A 73 8.2 7A 7 17 
Upper NEMA Sid 8 8 8 8 8 8 8 8 8 8 8 8 
Lower NEMA Sid 6 6 6 6 6 6 6 6 6 6 6 6 
Kalange-Makwanzi 26.7 26 I 26.2 26.4 25.7 25.6 248 26.4 24.9 25.3 25.9 26 • 
Temperature ('C) Buyala-Kikubamutwe 26.4 25.7 26.9 26.8 25.8 25.4 26.9
"
 
Upper NEMA ::ld 3S 3S 35 3S 35 3S 3S 3S
 
Lower NEMA &d 20 20 20 20 20 20 20 20
 
Conductivity (lJS'cm) 
Secchi Visibilily (m) 
Buyala-Klkubamutwe 
NEMA Sid 100 100 100 
Kalange-MakwWlzi 0.6 0.Q2 0.08 
Oil & Grease (mg'L) 
Buyala.Kikubamutwe 0.' 0.8 0 0.06 0.52 0.08 0.08 0.08 0.13 0.22 0.18 0.1 
NEMA::ld 10 10 10 10 10 10 10 10 10 10 10 10 
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T h e  m e a n  c o n c e n t r a t i o n s  o f  d i s s o l v e d  o x y g e n  a t  K a l a n g e - M a k w a n z i  ( U p s t r e a m  T r a n s e c t )  
a n d  B u y a l a - K i k u b a m u t w e  ( D o w n s t r e a m  T r a n s e c t )  w e r e  c o m p a r a b l e  o v e r  t h e  m o n i t o r i n g  
p e r i o d  ( T a b l e  3 . 1 . 1 ) .  S p a t i a l  v a r i a t i o n s  o f  t h e  p h y s i c a l - c h e m i c a l  p a r a m e t e r s  a l o n g  t h e  
t r a n s e c t s  w e r e  s l i g h t  a n d  a b o v e  t h e  p e r m i s s i b l e  N a t i o n a l  E n v i r o n m e n t  M a n a g e m e n t  
A u t h o r i t y  ( N E M A )  l o w e r  l i m i t  o f  3  m g L -
1
,  w h i c h  i s  t h e  m i n i m u m  c o n c e n t r a t i o n  r e q u i r e d  
f o r  s u r v i v a l  o f  m o s t  a q u a t i c  o r g a n i s m s  i n c l u d i n g  f i s h .  
T h e  m e a n  p H  w a s  n e u t r a l  ( 7 . 0 )  a t  K a l a n g e - M a k w a n z i ,  w e a k l y  a l k a l i n e  i n  t h e  m i d  
r e s e r v o i r  ( 7 . 5 )  a n d  a t  B u y a l a - K i k u b a m u t w e  ( 7 . 2 ) ;  a n d  w a s  w i t h i n  t h e  N E M A  p e r m i s s i b l e  
r a n g e  o f  6  t o  8 .  W a t e r  t e m p e r a t u r e s  w e r e  s l i g h t l y  h i g h e r  t h a n  t h o s e  o f  S e p t e m b e r  2 0 1 2  
b u t  w i t h i n  t h e  p e r m i s s i b l e  N E M A  r a n g e  o f 2 0 ° C  t o  3 5 ° C .  
E l e c t r i c a l  c o n d u c t a n c e  w a s  w i t h i n  a  n a r r o w  r a n g e  ( l O l A  t o  1 0 1 . 6  I - l S / c m ) .  T h i s  s l i g h t  
v a r i a t i o n  i n  e l e c t r i c a l  c o n d u c t a n c e  w a s  w i t h i n  v a l u e s  r e c o r d e d  f o r  u n p o l l u t e d  s i t e s  o f  
L a k e  V i c t o r i a  w a t e r s  ( i . e .  : s  l 2 0 I l S / c m ) .  W a t e r  c l a r i t y  r a n g e d  b e t w e e n  1 . 6 2  m  i n  t h e  m i d  
r e s e r v o i r  a n d  1 . 7 2  m  a t  K a l a n g e - M a k w a n z i .  T h i s  r a n g e  w a s  h i g h e r  t h a n  t h e  v a l u e s  
r e c o r d e d  i n  S e p t e m b e r  2 0 1 2 .  A t  a l l  s i t e s ,  t h e  c o n c e n t r a t i o n  o f  T o t a l  S u s p e n d e d  S o l i d s  
( T S S )  w e r e  a b o u t  t w i c e  l e s s  t h a n  w h a t  w a s  n o t e d  i n  S e p t e m b e r  2 0 1 2 .  L e a s t  c o n c e n t r a t i o n  
o f  T S S  ( 1 . 5 0  m g l L )  w a s  r e c o r d e d  i n  t h e  m i d  r e s e r v o i r  d u e  t o  l o n g e r  r e s i d e n c e  t i m e  t h a t  
a l l o w s  T S S  t o  s e t t l e .  D c s p i t e  t h e  o b s e r v e d  v a r i a t i o n ,  t h e  c o n c e n t r a t i o n  o f  T S S  w a s  f a r  
b e l o w  t h e  p e r m i s s i b l e  N E M A  s t a n d a r d  o f  1 0 0  m g l L .  T h e  c o n c e n t r a t i o n  o f  o i l  a n d  g r e a s e  
a t  a l l  s i t e s  w a s  l e s s  t h a n  w h a t  w a s  o b s e r v e d  i n  S e p t e m b e r  2 0 1 2  ( r a n g e  0 . 1 0  t o  0 . 1 4  m g l L )  
a t  t h e  t h r e e  s a m p l i n g  z o n e s ,  a n d  r e m a i n e d  f a r  b e l o w  t h e  N E M A  p e r m i s s i b l e  u p p e r  l i m i t  
o f  1 0  m g l L .  
V e r t i c a l  p r o f i l e s  f o r  t h c  w a t e r  c o l u m n  t e m p e r a t u r e ,  d i s s o l v e d  o x y g e n  a n d  c o n d u c t i v i t y  i n  
t h e  m i d  r e s e r v o i r  W e r e  d e t e r m i n e d  u s i n g  a  e T D  p r o f i l e r  a t  t h r e e  s e p a r a t e  l o c a t i o n s  ( c o d e  
n a m e d  I ,  2  &  3 )  t h a t  v a r i e d  i n  d e p t h  ( F i g u r e  3 . 1 . 1 ) .  
6  
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Figure 3.1.1 Sampled points (I, 2, 3) on the section ofthe river where depth profiles of 
temperature, dissolved oxygen and conductivity were taken. (NB: Base map used was 
before dam construction) 
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Figure 3.1.2 Vertical profiles ofsome physico-chemical parameters in the BEL reservoir 
The deepest points sampled in the mid reservoir were in the range of 18 to 20m, while 
those in the shallow zones were 2 to 8m deep. Surface waters were relatively warmer 
t h a n  b o t t o m  z o n e s  a n d  t h e  d e e p e r  z o n e s  w e r e  r e l a t i v e l y  c o o l e r  t h a n  t h e  s h a l l o w e r  o n e s .  
D e e p e r  w a t e r s  w e r e  r e l a t i v e l y  m o r e  h o m o g e n o u s  w i t h  r e f e r e n c e  t o  t e m p e r a t u r e  c o m p a r e d  
t o  t h e  s h a l l o w e r  p e r i p h e r a l  z o n e s .  I n  t h e  d e e p e r  z o n e ,  t h e  t h e r m o c l i n e  ( 1 t : m p e r a t u r e  
d i s c o n t i n u i t y )  w a s  i n  t h e  d e p t h  r a n g e  o f  6  t o  8  m .  T h e  w a t e r  c o l u m n ,  i r r e s p e c t i v e  o f  t h e  
z o n e s  s a m p l e d ,  w a s  w e l l  o x y g e n a t e d ,  w i t h  t h e  l o w e s t  c o n c e n t r a t i o n  b e i n g  6  m g I L  o f  
d i s s o l v e d  o x y g e n  i n  t h e  e a s t e r n  z o n e  o f  t h e  r e s e r v o i r .  S u r f a c e  w a t e r s  w e r e  r e l a t i v e l y  m o r e  
o x y g e n a t e d  c o m p a r e d  t o  b o t t o m  w a t e r s .  A d d i t i o n a l l y ,  t h e  m i d d l e  z o n e  h a d  a  m o r e  
h o m o g e n e o u s  d i s t r i b u t i o n  o f  d i s s o l v e d  o x y g e n  a l o n g  t h e  w a t e r  c o l u m n  c o m p a r e d  t o  t h e  
p e r i p h e r a l  z o n e s  o f  t h e  r e s e r v o i r .  T h i s  i m p l i e s  t h e  r e s e r v o i r  h a d  t h e  c a p a c i t y  t o  s u s t a i n  
b i o t i c  o r g a n i s m s  t h a t  r e q u i r e  a m p l e  c o n c e n t r a t i o n s  o f  o x y g e n .  D u e  t o  t h e  s h o r t  c o d e s  o f  
t h e  p H  p r o b e ,  i t  w a s  n o t  p o s s i b l e  t o  d e t e r m i n e  p r o f i l e s  o f  t h i s  p a r a m e t e r  a l o n g  t h e  w a t e r  
c o l u m n  o f t h e  r e s e r v o i r  
3 . 1 . 2  N u t r i e n t  ( n i t r o g e n ,  p h o s p h o r u s  a n d  s i l i c a )  c o n c e n t r a t i o n s  i n  w a t e r  
T h e  c o n c e n t r a t i o n  o f  a m m o n i u m - n i t r o g e n  ( N I L - N )  r e m a i n e d  l o w ,  w i t h  n a r r o w  d e v i a t i o n s  
a t  t h e  t h r e e  z o n e s  i e  r a n g c  6 . 1  - 7 . 6  I ' g I L  ( T a b l e  3 . 1 . 2 ) .  T h r o u g h o u t  t h e  m o n i t o r i n g  
p e r i o d ,  t h e  c o n c e n t r a t i o n  o f N H
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- N  h a s  r e m a i n e d  f a r  b e l o w  t h e  N E M A  p e r m i s s i b l e  u p p e r  
l i m i t  o f  1 O , 0 0 0 j l g I L .  T h e  c o n c e n t r a t i o n  o f  n i t r i t e - n i t r o g e n  ( N 0 2 - N )  h a s  b e e n  l o w  
t h r o u g h o u t  t h e  s a m p l i n g  p e r i o d s  d u e  t o  t h e  r a p i d  o x i d a t i o n  o f  t h e  n i t r i t e  s p e c i e s  t o  n i t r a t e ­
n i t r o g e n .  H o w e v e r ,  t h e  c o n c e n t r a t i o n  d u r i n g  t h i s  r e p o r t i n g  p e r i o d  w a s  n o t a b l y  h i g h e r  
t h a n  a n y  p r e v i o u s  f i g u r e s  s i n c e  A p r i l  2 0 0 6  ( r a n g e  1 0 . 5  - 1 0 . 6  I ' g l L ) .  N i t r a t e - n i t r o g e n  
( N O J - N )  c o n c e n t r a t i o n  r e m a i n e d  r e l a t i v e l y  l o w e r  t h a n  t h e  p e r m i s s i b l e  N E M A  u p p e r  l i m i t  
o f  2 0 , 0 0 0 l ' g I L ,  a n d  s l i g h t l y  d e c r e a s e d  i n  t h e  d o w n s t r e a m  d i r e c t i o n  p r o b a b l y  d u e  t o  
r e d u c e d  f l o w s  h e n c e  e n h a n c e d  u p t a k e  b y  a l g a e .  M e a n  c o n c e n t r a t i o n  o f  T o t a l  N i t r o g e n  
( T N )  w a s  h i g h e s t  a t  K a l a n g e - M a k w a n z i  ( l , 8 5 3 . 7  ±  2 4 5  I ' g I L )  a n d  l o w e s t  i n  t h e  m i d  
r e s e r v o i r  ( l , 3 3 5 . 2 ± 2 7 2 l ' g I L ) .  A l l  z o n e s  r e c o r d e d  l e s s  t h a n  t h e  p e r m i s s i b l e  N E M A  u p p e r  
l i m i t  o f  1 O , 0 0 0 J . 1 9 1 L .  D u r i n g  t h i s  A p r i l  2 0 1 3  s u r v e y ,  t h e  c o n c e n t r a t i o n  o f  s o l u b l e  r e a c t i v e  
p h o s p h o r u s  ( S R P )  a t  a l l  t r a n s e c t s  w a s  m o r e  l e s s  s i m i l a r  a n d  f a r  b e l o w  t h e  p e r m i s s i b l e  
N E M A  u p p e r  l i m i t  o f  5 , 0 0 0  j l g l L .  T o t a l  P h o s p h o r u s  ( T P )  c o n c e n t r a t i o n  w a s  h i g h e s t  a t  
K a l a n g e - M a k w a n z i  ( 4 8 . 3  ±  6 . 8  I ' g l L )  a n d  l o w e s t  i n  t h e  m i d  r e s e r v o i r  ( 3 3 . 9  ± 7 . 6 I ' g / L ) .  
A l l  t r a n s e c t s  h a d  T P  c o n c e n t r a t i o n  t h a t  w a s  m u c h  b e l o w  t h e  p e r m i s s i b l e  N E M A  u p p e r  
l i m i t  o f  1 0 , 0 0 0 l ' g I L .  T h e  c o n c e n t r a t i o n  o f  S o l u b l e  R e a c t i v e  S i l i c a  ( S R S i )  r e d u c e d  a l o n g  
t h e  s t r e a m  f l o w ,  w i t h  t h e  h i g h e s t  m e a n  c o n c e n t r a t i o n  a t  K a l a n g c - M a k w a n z i  ( 3 0 9 . 4  ±  2 4 . 3  
I ' g / L ) ,  w h i l e  l o w e s t  m e a n  a t  B u y a l a - K i k u b a m u t w e  ( 2 3 8 . 8  ±  2 4 . 7  I ' g / L ) .  A l g a l  b i o m a s s  
( C h l o r o p h y l l - a )  w a s  h i g h e r  a t  K a l a n g e - M a k w a n z i  ( l 0 . 2  ±  3 . 3  I ' g / L )  a n d  l o w e s t  i n  t h e  
m i d  r e s e r v o i r  ( 5 . 6  ±  0 . 8 I ' g / L ) .  A l t h o u g h  h i g h  a l g a l  b i o m a s s  w a s  t h e o r e t i c a l l y  e x p e c t e d  i n  
t h e  m i d  r e s e r v o i r ,  t h e  l o w  w a t e r  c l a r i t y  l i k e l y  d i d  n o t  f a v o u r  a l g a l  p r o d u c t i v i t y .  
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Table 3.1.2 Trends in mean concentrations o/nutrients and algal biomass in water at 
upstream, Kalange-Makwanzi, mid o/the reservoir and downstream, Buyala­
Kikubamutwe 
Monitoring Date. 
, 9 10 IZ
" Site ~ 0 N•0 ~ • ~, , , 
11: f I ; ~ 11: 1 ~ < ~ ~~ 11: ~ <• 
42.3 20.2 79.4 88 Uti 1372 7~.3 58 II ,
" '"" 
Ammonium Nllro;>gl'n, NH.-N 
(Ps'L) 6 II 
10,000 
Nllnle-Nllrogen, NOl-N 
(Ps'Ll 
TOI~-Nitrogen,TN (j.<~L) 
Total Phosphorus. TP (,ugIL) 
Soluble Reactive Phospho..... 
5RP (uWL) 
SoJ\.tlle Reacuve 9.lica. ~ 
(Ps'L) 
Cblorophyll-a (1J8IL) 
3.1.3 Algae and aquatic macrophytes/weeds 
Algal species composition was variable at all transects (Table 3.1.3). Major taxa encountered 
were the blue-greens (Cyanophyta), greens (Chlorophyta) and the diatoms (Bacillariophyta). The 
mid reservoir had the least number of algal species (26) while Buyala-Kikubamutwe 
t had the highest (30). 
•  
•  •  
T a b l e  3 . 1 . 3  O c c u r r e n c e o f m a j o r a l g a l t y p e s  a n d t h e n u m b e r  o f s p e c i e s a t t h e  t h r e e  s i t e s ,  
S e p t e m b e r  2 0 1 2  a n d  A p r i l  2 0 1 3  
T l l X t l Q o m k  g r o u p  
Kalang~Mak~i 
M i d a e t t i t m  l > f l h '  
B u y a l J l - I U k u l M l n u t w e  
R~l:noir 
N N  
~ 
N  
~
"  
; ;
; ;  
; ;  
; ;
; ;  
; ;  
N N  N
' : : l  
,  
" J  
I i .  
1  
~
!  
~ 
!  
. ,  
< l l  
. ,
"  
B J u e g J l : t : l l  ( C y a n o p y c e s )  
,  
: w  , .
1 5  I '
"  
l l i C l l  ( C h l o r o p h y t e s )  
7  
7
7  
D i a t o m s  ( B a c U l A r i o p b y t e s )  
4  
6
2
3 5
• 
  
E u g l e n o p h ) t e s  
0  I
I
0
0  
0  
D i n o f l a g e l l a t e s  
0
0  
I
0
0  
0  
T o t a l  n u m b e r  o f  g p ' c : i e ! l  1 7  
2 7  
" " " "  
1 0  
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Table 3.1.4 Major Algal types and species composition at the three sites, September 2012 
andApril 2013 (P denotes presence). 
Klll.anlf'- 3dMdi... -., Buyll. 
Mak_i 1be~'r Kiku......rw., 
Major ...,altypes/SpKiel 
" " " " ~ 
= II ~ ~ " ~ l ~ ~ < Jl ~ ~ l 
Plank/of b IIINtel/ell P P p p P 
• 
p p 
P.14ndu.lata P 
P.corllOfUm P 
P,"ll", " P 
•P.c,rc;umreto P P P P•A han""" so 1 P P P 
Anhanocu Sa nubilium p p p 
A"hanm:aflsa holistica P P 
A handea sa e/achista p P 
A honaca sa mcer,a p•Aphanocapsa ho!l~llCa P P P 
phanoca sa deln'ullSSl11Ia P P P P P P 
C /",dro nno sisa cana P P P P 
C Imdro 17110 sis CuJ Ii P 
C li"d,,;JS erma ,u raclhosskr; P 
ensmu dw lenlUss'mD P P P P 
ens",o d,. IUll"a P P P • P P 
Merismopedwele aTls P p P 
p p pMicroclJstl.r aeruf!inosa 
Pseudoanabea"" P 
Chroococcus 1>'''",:llcU1 P P Y p p 
Chroococcus 11.1' ,d.u P P 
Chroococa.s "ph"no,," Slade. P 
Chroococcus diS erslu P 
CllanodvctlOn snn P P p 
Ceolosnherurnv .kt •Ce%maran sp P P 
Ilabeam> SIS tan an ,., p p p 
nabean" s p 
lAnabaena floa-saaue p p 
Anabe""o. L'luinahs P P P P 
P";;oBlun P 
Actma.~trum hanlz:n:hll •
"k,stnxlesmus ~, p p
" Ankls/rodesmus !callu p p p p 
AnkisrrodesmJlssle ala p 
Monora ludlum contortum p p 
Clwde/ella p 
Cru.civema fenestrale P 
Klrchnrlella obesa p p p 
Monoronhidu,lm ~'o"lQrlum p P P 
CosmonumJ p p 
Cloeslerium sDD P P 
Sluaras/l'Um J P pY P 
Pediaslrum simnlex P P 
P"du;mrum duvlex p•Scenedesmlls tlCllmmalllJ P p 
Scenedesmus nerforalus P P p 
Scenedesmu.' curvatus p 
Scenedesmus castato P P P 
OOCV:'i/SllS baNI p 
Nov/culo gastrum p p•Nitzschia nvnssae p P 
Nitzschia a"lculori. p p p p p 
RhlZosolenio VlclOnae p p 
Ni/zschlo nttcola p p p p p 
S nedra ell"'" ro"" P P P Pp 
Cye/ordla. p p P 
Eu lena <leus •Phaeus s p 
Gle"edmUlm s p 
U n l i k e  r e s u l t s  o f  S e p t e m b e r  2 0 1 2 ,  d u r i n g  t h e  A p r i l  2 0 1 3  s u r v e y ,  E u g l e n o p h y t e s  a n d  
D i n o f l a g e l l a t e s  w e r e  n o t  e n c o u n t e r e d  ( T a b l e  3 . 1 . 3  a n d  T a b l e  3 . 1 . 4 ) .  
A q u a t i c  m a c r o p h y t e s  
D u e  t o  i n c r e a s e d  w a t e r  l e v e l s ,  m o s t  o f  t h e  a q u a t i c  m a c r o p h y t e s  t h a t  o n c e  e x i s t e d  a l o n g  t h e  s h o r e s  
o f  K a l a n g e - M a k w a n z i  h a v e  n o t  r e c o v e r e d .  C r o p s  g r o w n  a l o n g  t h e  o r i g i n a l  r i v e r  b a n k  h a d  
w i t h e r e d  d u e  t o  f l o o d i n g .  W a t e r  h y a c i n t h ,  a  f r e e  f l o a t i n g  w a t e r w e e d ,  d o m i n a t e d  t h e  s h o r e s ,  w i t h  a  
c o v e r  a b u n d a n c e  o f  I h a  a t  N a v a  a n d  t h e  r e s t  o f  t h e  s i t e s  ( M u k i k o n k o ,  H u d s o n  a n d  K a l a n g e )  h a d  a  
c o v e r  a b u n d a n c e  o f  l e s s  t h a n  l h a .  T h e  d u c k w e e d  ( L e m n a  m i n o r ) ,  a n o t h e r  f l o a t i n g  w a t e r w e e d  w a s  
a l s o  e n c o u n t e r e d  b u t  i n  r a r e  o c c u r r e n c e s  w i t h  a  c o v e r  a b u n d a n c e  o f  <  0 . 0 3  h a .  T h e  e m e r g e n t  
h i p p o g r a s s  ( V o s s i a  c u s p i d a t a )  w a s  o c c a s i o n a l l y  e n c o u n t e r e d  a n d  i t s  c o v e r  a b u n d a n c e  w a s  <  0 . 0 4  
h a .  T h e  c o m m o n  r e e d  ( P h r a g m i t e s  s p . )  h a d  a  c o v e r  a b u n d a n c e  o f  0 . 0 0 0 1  h a ,  w a t e r  p r i m r o s e  
( L u d w i g i a  p e p l o i d e s )  c o v e r e d  - 0 . 0 0 0 2  h a ,  w h i l e  B e r m u d a g r a s s  ( C y n o d o n  d a c t y l o n )  
c o v e r e d  - 0 . 1 2  h a .  D u e  t o  t h e  r e m a r k a b l e  r i s e  i n  t h e  w a t e r  l e v e l  a s  a  r e s u l t  o f  d a m m i n g ,  i n  
a d d i t i o n  t o  i n c r e a s e  i n  r a i n  w a t e r ,  t e r r e s t r i a l  p l a n t s / t r e e s  a n d  c r o p s  t h a t  w e r e  a l o n g  t h e  r i v e r  b a n k s  
e l s e w h e r e  i n  t h e  r e s e r v o i r ,  h a d  w i t h e r e d  d u e  t o  s u b m e r g e n c e .  T h e  r i v e r  b a n k s  w e r e  s t i l l  d e v o i d  o f  
m o s t  a q u a t i c  m a c r o p h y t e s  o t h e r  t h a n  w a t e r  h y a c i n t h  t h a t  w a s  o c c a s i o n a l l y  e n c o u n t e r e d  a n d  
c o v e r e d  a p p r o x i m a t e l y  <  0 . 2  h a .  E m e r g e n t s  s u c h  a s  C y p e r u s  p a p y r u s  ( 0 . 0 0  I  h a ) ,  V o s s i a  
c u s p i d a t e  ( 0 . 0 0 6  h a ) ,  L u d w i g i a  s p .  ( 0 . 0 0 3  h a l ,  C o m m e l i n a  b a n g h a l e s i s  ( 0 . 0 0  2 h a )  a n d  C y n o d o n  
d a c t y l o n  ( 0 . 0 0 2  h a l  w e r e  r a r e .  
A t  B u y a l a - K i k u b a m u t w e  t r a n s e c t ,  6 0 %  o f  t h e  r i v e r  b a n k  h a d  b e e n  c u l t i v a t e d  d o w n  t o  t h e  h i g h e s t  
w a t e r  m a r k ,  a n d  t r e e s  s u c h  a s  E u c a l y p t u s  h a d  b e e n  g r o w n  t h u s  l e a v i n g  l i t t l e  r o o m  f o r  
e s t a b l i s h m e n t  o f  b o t h  e m e r g e n t  a n d  f l o a t i n g  a q u a t i c  m a c r o p h y t e s .  D e s p i t e  t h i s ,  V o s s i a  c u s p i d a t a  
w a s  t h e  d o m i n a n t  a q u a t i c  m a c r o p h y t e  w i t h  t h e  h i g h e s t  c o v e r  a b u n d a n c e  ( 0 . 4  h a )  a t  a  s i t e  c a l l e d  
O f o n o ,  w i t h  t h e  r e s t  o f  t h e  l o c a t i o n s  h a v i n g  a  c o v e r  a b u n d a n c e  o f  <  0 . 0 3  h a .  W a t e r  h y a c i n t h  w a s  
o c c a s i o n a l l y  e n c o u n t e r e d  a n d  i t s  t o t a l  c o v e r  a b u n d a n c e  w a s  <  0 . 0 2  h a  i n  a l l  l o c a t i o n s .  D a y f l o w e r  
( C o m m e l i n a  b a n g h a l e s i s ) ,  L u d w i g i a  s p  a n d  C y n o d o n  d a c t y l o n  a n d  w e r e  r a r e ,  w i t h  a  c o v e r  
a b u n d a n c e  o f  <  0 . 0 0 3  h a .  
3 . 2  Z o o p l a n k t o n  ( W a t e r  c o l u m n  m i c r o - i n v e r t e b r a t e s )  
S p e c i e s  d i v e r s i t y  a n d  d i s t r i b u t i o n  t r e n d s  
T h e  z o o p l a n k t o n  c o m m u n i t y  c o m p o s i t i o n  r e m a i n e d  c o m p a r a b l e  w i t h  o b s e r v a t i o n s  m a d e  
e a r l i e r  i n  A p r i l  2 0 0 6 ,  A p r i l  2 0 1 2  a n d  S e p t e m b e r  2 0 1 2  ( T a b l e  3 . 2 . 1 ) .  A s  p r e v i o u s l y  
o b s e r v e d ,  t h e  h i g h e s t  c o n t r i b u t o r  o f  s p e c i e s  r i c h n e s s / d i v e r s i t y  i n  a l l  t h e  t h r e e  s e c t i o n s  o f  
t h e  s t u d y  a r e a  ( K a l a n g e - M a k w a n z i ,  m i d - r e s e r v o i r  a n d  B u y a l a - K i k u b a m u t w e )  w a s  
R o t i f e r a  w i t h  9 ,  1 2 ,  9  r e s p e c t i v e l y  c o m p a r e d  w i t h  7 ,  7 , 5  a n d  5 , 5 , 3  f o r  C o p e p o d a  a n d  
C l a d o c e r a  r e s p e c t i v e l y .  T h e  m i d  r e s e r v o i r  a r e a  r e g i s t e r e d  h i g h e r  r o t i f e r a n  t a x a  ( 1 2 )  
c o m p a r e d  t o  t h e  o t h e r  s t u d y  a r e a s .  C o p e p o d a  a n d  C l a d o c e r a  s h o w e d  c o m p a r a b l e  n u m b e r  
o f  s p e c i e s  i n  t h e  u p s t r e a m  a n d  d o w n s t r e a m  s e c t i o n s  ( 7  a n d  5  r e s p e c t i v e l y ) ,  w h i c h  
d e c r e a s e d  t o  5  a n d  3  r e s p e c t i v e l y  a t  t h e  d o w n s t r e a m  s i t e .  O n  t h e  o t h e r  h a n d ,  t o t a l  s p e c i e s  
r i c h n e s s  i n c r e a s e d  f r o m  2 1  u p s t r e a m  t o  2 4  i n  t h e  r e s e r v o i r ,  d e c r e a s i n g  t o  1 7  d o w n s t r e a m .  
1 2  
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The species distribution trends are comparable to those observed in April 2012 and 
September 2012 monitoring surveys; with the exception of lower total species numbers 
(15) in the upstream and downstream sites during the September 2012 survey which 
appears to have recovered in the present (ApriI20B) survey (Table 3.2.1). 
Abundance patterns 
The common copepod species with higher numerical abundance were Thermocyclops 
neglectus and Tropocyclops tenellus; a trend which is comparable to the April and 
September 2012 data (Table 3.2.1). Similarly, the three juvenile stages of copepods i.e. 
copepodites and nauplius larvae were common and consistently registered high 
abundance in the 3 study sites between April 2006 through April to September 2012. 
Copepoda and Rotifera registered peak abundance at the reservoir (Table 3.2.1) and total 
zooplankton abundance data followed a similar trend. While this trcnd was generally a 
repeat of the April 2012 data, it was quite different from the September 2012 data (Table 
3.2.1). Cladoceran species abundance was always lower than that of both Copepoda and 
Rotifera (Table 3.2.1). The numerical abundance data indicates the dominant position of 
copepods at all the three study sites. 
T a b l e  3 . 2 . 1 .  N u m e r i c a l  a b u n d a n c e  ( i n d .  m -
2
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T h e  c o m m u n i t y  c o m p o s i t i o n  d a t a  f o r  t h e  f o u r  s t u d y  p e r i o d s  ( A p r i l  2 0 0 6 ,  A p r i l  2 0 1 2 ,  
S e p t e m b e r  2 0 1 2  a n d  A p r i l  2 0 1 3  i n d i c a t e s  o c c u r r e n c e  o f  n e a r l y  t h e  s a m e  s p e c i e s  
b e l o n g i n g  t o  t h e  t h r e e  t a x o n o m i c  c a t e g o r i e s  ( C o p e p o d a ,  C l a d o c e r a  a n d  R o t i f e r a ) .  T h e  
s p e c i e s  a s s e m b l a g e  i s  g e n e r a l l y  s i m i l a r  t o  t h a t  o f  L a k e  V i c t o r i a  w h e r e  t h e  R i v e r  N i l e  
o r i g i n a t e s .  C o m p a r i s o n  o f  t h e  p r e - a n d  p o s t - r e s e r v o i r  c o m p o s i t i o n  d a t a  i n d i c a t e s  t h a t  n o t  
a  s i n g l e  s p e c i e s  m a y  h a v e  b e e n  l o s t  s i n c e  t h e  c r e a t i o n  o f  t h e  r e s e r v o i r ,  w h i c h  m e a n s  
c o n t i n u i t y  o f  s t a b l e  e n v i r o n m e n t  c o n d i t i o n s  ( a t  l e a s t  f o r  t h e  z o o p l a n k t o n  c o m m u n i t y ) .  
R o t i f e r a  t a k e s  s p e c i e s  r i c h n e s s  p r e c e d e n c e  o v e r  o t h e r  z o o p l a n k t e r s  i n  t h e  n e a r - s h o r e  a r e a s  
o f t h e  l a k e  ( M w e b a z a - N d a w u l a  e l  a l .  2 0 0 3 )  a n d  t h e r e f o r e  i t  i s  n o t  s u r p r i s i n g  t h a t  t h i s  r o l e  
1 4  
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in still maintained in the three study areas (Table 3.2.1). The data shows rotifer-driven 
species richness attaining peak numbers in the mid reservoir (Table 3.2.1), an area 
representing more quiescent conditions and with most likely greater residence time. The 
data therefore demonstrates the stability of the zooplankton community over time (years 
of study) and space (the 3 study sites) despite radical transformation involving creation of 
the reservoir heralding change from riverine (rwming water) to a more or less lake 
(standing water) conditions (although a fair amount of flow- through is retained). 
It is clear that zooplankton densities in the entire study site are driven by copepods, in 
particular, Cyclopoid copepods. The most contributing species and groups have remained 
the same over the survey years, namely Thermocyclops neglectus, Tropocyclops tene/lus 
and the two juvenile stages of Copepoda: copepodites and nauplius larvae (Table 3.2.1). 
These observations do not deviate to those made in Lake Victoria and earlier work in 
Upper Victoria Nile (Mwebaza-Ndawula et al. 2005). As is the case with species 
richness, the peak abundance is attained in the reservoir (Table 3.2.1) as shown by data 
from the last three surveys (April 2012, September 2012, April 2013) since the reservoir 
was created. The data therefore indicates that the reservoir is an ecologically rich 
environment which can sustain both high species diversity and density (of zooplankton). 
Both these attributes are key drivers of fishery production, which is one of the 
expectations from creation of the reservoir. In Lake Victoria, high and sustained 
abundance of cyclopoid copepods have been shown to sustain a key pelagic and 
commercial fish species, Rastrineobola argentea a (Mwebaza-Ndawula 1998) which also 
exists in Upper Victoria Nile. 
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The water snails abundance at Kalange-Makwanzi transect have declined since the 
reservoir was established. In the previous September survey, only one snail species, 
Melanoides tuberculata was encountered. In the current one (April 2013), two species 
(M tuberculata and Gabbia humerosa) were recorded at a very low density of 5 ind.mo2 
(Table 3.3.1). Snail density (10 ind.m02) was lowest at Kalange-Makwanzi, increased to 
0289 ind.mo2 in the mid reservoir and peaked at Buyala-Kikubamutwe (602 ind.m ). 
Unlike water snails, the density of bivalves has increased since establishment of the 
reservoir. At Kalange-Makwanzi, density increased from 392 ind.mo2 in September 2012 
to 608 ind.mo2 in April 2013. During the same period, density in the mid reservoir rose 
from 286 to 928 ind.mo2 while at Buyala-Kikubamutwe, it increased from 52 to 201 
ind.mo2 
For the insect types, mayfly nymph's density was highest (383 ind.m02) at Buyala­
Kikubamutwe with Caenis sp as the most dominant by 82%. In the mid reservoir, P. 
adusta density has increased from 3 ind.mo2 in September 2012 to 144 ind.mo2 in April 
2013. During the April 2013 survey, the midge larvae density was 193 ind.mo2 in the mid 
reservoir, 178 ind.mo2 at Kalange-Makwanzi and just 89 ind.mo2 at Buyala-Kikubamutwe. 
The density of these midge larvae has increased at all transects from the previous survey, 
September 2012 (Table 3.3.1). Between September 2012 and Afril 2013, total benthic 
macro-invertebrate density has increased from 477 to 834 ind.mo at Kalange-Makwanzi, 
385 to 1394 ind.mo2in the mid reservoir and 917 to 1303 ind.mo2at Buyala-Kikubamutwe 
respectively. 
3.4 Fish Species Composition and Relative Abundance 
3.4.1 Catch composition 
During this monitoring survey, II fish species (haplochromines taken as a single taxon) 
were recorded at the three transects along the river compared to 12 in September 2012, II 
in April 2012, 8 in September 2011 and 10 in April 2011 (Table 4.1). Eight species were 
recorded respectively at the upstream station- Kalange and in the mid reservoir. 
Downstream at Buyala, 7 species were recorded. 
Keystone species (Lates niloticus, Oreochromis niloticus, Barbus altianalis, Mormyrus 
kannume and the haplochromines) were recovered during this survey. The Nile perch (1. 
Niloticu)s, elephant snout fish (M kannume) and Synodontis afrojischeri were recovered 
at the three transects. The tilapiine, Oreochromis variabilis; the African catfish, Clarias 
gariepinus and Synodontis victoriae were each recovered at only Kalange transect. 
The native tilapiine 0. variabilis has persisted at the upstream transect Kalange. The 
highest densities of fish by numbers were at the upstream transect Kalange where 67% of 
the fish were caught, 12% in the main reservoir and 19% at Buyala transect. The 
haplochromines which have been dominant by numbers at all stations, were overtaken by 
S. afrojischeri both upstream and downstream while M kannume dominated in the mid 
reservoir just like in the September 2012 monitoring survey. By weight, S. afrojischeri 
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w a s  d o m i n a n t  u p s t r e a m ,  B a g r u s  d o c m a k  i n  t h e  m i d  r e s e r v o i r  a n d  B .  a l t i a n a l i s  
d o w n s t r e a m .  
S p e c i e s  r e c o v e r e d  f r o m  a l l  g e a r s  w e r e ,  8  ( 8 ,  8 ,  8 ,  8 ,  7 )  s p e c i e s  W e r e  r e c o r d e d  a t  K a l a n g e  
T r a n s e c t  8  ( 7 ,  1 0 )  i n  t h e  m i d  r e s e r v o i r  a n d  7  ( 7 ,  8 ,  5 ,  4 ,  1 0 )  a t  B u y a l a  T r a n s e c t  ( N u m b e r s  
i n  b r a c k e t s  a r e  f o r  t h e  n u m b e r  o f  s p e c i e s  c a u g h t  d u r i n g  t h e  S e p t e m b e r  2 0 1 2 ,  A p r i l  2 0 1 2 ,  
S e p t e m b e r  2 0 1 1 ,  A p r i l  2 0 1 1  a n d  S e p t e m b e r  2 0 1 0  s u r v e y s  r e s p e c t i v e l y ) .  
F r o m  a l l  g e a r s ,  8  (  8 ,  8 ,  8 ,  7 )  s p e c i e s  w e r e  r e c o r d e d  a t  K a l a n g e  ( T r a n s e c t  1 )  7  ( l 0 )  i n  t h e  
m a i n  r e s e r v o i r  a n d  7  ( 8 ,  5 ,  4 ,  1 0 )  a t  B u y a l a  ( T r a n s e c t  2 )  ( N u m b e r s  i n  b r a c k e t s  a r e  f o r  t h e  
n u m b e r  o f  s p e c i e s  c a u g h t  d u r i n g  t h e  A p r i l  2 0 1 2 ,  S e p t e m b e r  2 0 1 1 ,  A p r i l  2 0 1 1  a n d  
S e p t e m b e r  2 0 1 0  s u r v e y s  r e s p e c t i v e l y ) .  
3 . 4 . 2  T h e  H a p l o c h r o m i n e s  
S i x  s p e c i e s  b e l o n g i n g  t o  4  g e n e r a  w e r e  r e c o v e r e d  d u r i n g  t h i s  s u r v e y  ( T a b l e  4 . 2 ) .  T h e  
B u y a l a  t r a n s e c t  y i e l d e d  5  s p e c i e s  w h i l e  t h e  K a l e n g e  t r a n s e c t  h a d  3  s p e c i e s .  I n  t h e  m i d  
r e s e r v o i r ,  2  s p e c i e s  w e r e  r e c o r d e d  u n l i k e  i n  S e p t e m b e r  2 0 1 2  w h e n  n o n e  w a s  r e c o v e r e d .  
D u r i n g  t h e  c u r r e n t  m o n i t o r i n g ,  B u y a l a  t r a n s e c t  r e c o r d e d  t h e  h i g h e s t  d i v e r s i t y  a n d  
a b u n d a n c e  b u t  o v e r  t h e  l a s t  6  s u r v e y s ,  K a l a n g e  t r a n s e c t  h a d  t h e  r i c h e s t  h a p l o c h r o m i n c  
c o m m u n i t y .  T h e  m o s t  c o m m o n  s p e c i e s  w e r e  A s t a t o t i l a p i a  b r o w n a e  c o n t r i b u t i n g  5 6 . 8 %  
f o l l o w e d  b y  A s t a t o t i l a p i a  s p  c o n t r i b u t i n g  2 5 %  a n d  A s t a t o t i l a p i a  " p u r p l e  d o r s u m "  
c o n t r i b u t i n g  9 . 6 % .  O t h e r s  c o n t r i b u t e d  l e s s  t h a n  5 % .  
1 8  
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Table 3.4.1 Fish species recorded overtime at upstream (Kalange-Makwanzi), mid o/the 
reservoir and downstream (Buyala-Kikubamutwe) transects. 
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3.2.3 Catch rates I biomass estimates 
Catch rate (catch per net per night) was used as a proxy for relative abundance of fish. 
Catch rates by numbers (23.7 fish per net per night) were highest at Kalange and lowest 
(4.2 fish per net per night) in the mid reservoir (Table 4.1). By weight, rates were highest 
in the mid reservoir (1919.8 g) (Table 4.3). S. afrofischeri recorded the highest rates both 
by numbers (53.8 fish) and weight (1542.5 g) at Kalange. By weight, B. docmak (834.6 
g) dominated in the mid reservoir followed by L. niloticus (532.3 g) while at Buyala 
transect B. altianalis dominated (407.7 g) followed by Haplochromines (226.3 g). Overall 
S. afrofischeri was dominant by numbers (19.3 fish) and by weight (550 g). 
During the current monitoring survey, the mid reservoir recorded 2 haplochromine 
species compared to none in September 2012 and 4 species during April 2012 survey. 
The haplochromines that had been previously disturbed by the changes in the water 
habitats (from lotic to lentic) have started to recover. These environmental changes are 
also manifested in numbers and quantities of haplochromines recovered from the 
upstream transect Kalange. Only 3 haplochromine species were caught during this survey 
compared to 4 in September and 14 in April 2012. 
Catch rates have started to increase 0.4 to 8.7 haplochromines per net per night. Catches 
were generally better upstream during this survey than the previous one. The overall 
catch rates increased from 1.3 to 23.7 fish at Kalange, 1.8 to 4.2 in the mid reservoir and 
2.3 to 6.6 fish per net at Buyala. By weight, catches in the mid reservoir increased from 
573 g to 1919 g during this survey. The presence of large sized species L. niloticus, B. 
docmak, B. altianalis and M kannume contributed for the dominance by weight in the 
main reservoir. 
3.2.4 Fish species recovery 
Since the April 20 I0 survey, no new species has been added to the species list. The total 
number of species so far recorded has remained at 63. All large sized fish species 
expected at these transects have been recovered. The reservoir created has so far 
registered 13 species. Further colonisation of this reservoir by new species is to be 
monitored in subsequent surveys. The resurgence of the haplochromines in the main 
reservoir has been noted and should be monitored. 
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Table 3.4.4 Catch rates (weight (g) offish species caught over time by gil/nets at the 
Upstream, Kalange Makwanzi; mid of the reservoir and downstream, Buyala-
Kikubamutwe 
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Fish, mostly Mukene (88.3%) dominated the diet of Nile perch in the mid reservoir 
during the survey of April 2013. Other prey items included C. nilotica (11.7%). The 
results differ from those recorded in the previous survey of September 2012 in which C. 
nilotica was the dominant prey of Nile perch but are similar to the observations recorded 
in the April 2012 survey. 
Oreochromis variabilis was only recorded from Kalange transect and blue-green algae 
(60.9%) were the dominant food item in the survey of April 2013. Other food items 
included detritus (12.5%), green algae (3.8%), diatoms (8.8%), water plants (6.3%), 
rotifers (1.3%) insects (2.8%), rotifers (2.1%) and copepods (2.9%). The Dominance of 
blue-green algae in the diet of 0. variabilis recorded from this transect was also observed 
in the previous surveys of April and September 2012. 
In the survey of April 2013, 0. niloticus was recorded from Kalange transect and in the 
mid reservoir. Chaoborids (78%) dominated the diet of this fish in the mid reservoir. 
Other food items included copepods (7%), detritus (7%), insect material (5%) and green 
algae (3%). At Buyala transect, the species ingested insects, mainly May fly nymphs. 
The results are similar to those obtained in September 2012 but vary from those of April 
2012 in which the diet of 0. niloticus at this transect was dominated by molluscs 
Mormyrus Iwnnume was recorded from all the three transects during the April 2013 
survey. At Kalange transect, Ephemeroptera nymphs (48.1 %) were the main food item of 
this fish followed by Odonata (33.5%) and chironomids (18.5%). In the mid reservoir, 
the diet of M Iwnnume comprised of chironomids (55.8%), Ephemeroptera (33.5%), 
Caridina (5.9%) and Trichoptera (4.8%). Insects were only food type identified from the 
guts of M Iwnnume from Buyala transect. The dominance of insects in the diet of 
Mlwnnume in the three transects was also observed in the survey of April and September 
2013, 
In the survey of April 2013, S. afrofischeri was recorded from all the three transects. At 
Kalange transect, the diet of the species comprised of insects dominated by chironomids 
(84.9%) and then Ephemeroptera (15.1%). In the mid reservoir, the species also had an 
insectivorous diet comprising of may fly nymphs (52%) and dragon fly nymphs (48%). 
May fly nymphs (66.7%), chironomids (30.7%) and molluscs (2.7%) were the food items 
recorded from the guts of S. afrofischeri at Buyala transect. Dominance of insects in the 
diet of the species was also observed in the previous survey of September 2013 in all 
transects. 
Food of dominant fish species in the reservoir 
In April 2013 survey, breeding intensity among the fish species examined was low. At 
Kalange transect, four out of the eight fish species examined showed signs of breeding 
and these included M Iwnnume (45.5%), 0. variabilis (14.3%), S. afrofischeri (34.0%) 
and S victoriae (30.6%). In the mid reservoir four out of the seven species recorded also 
showed signs of breeding at a low intensity. They included M Iwnnume (42.1%), Bagrus 
docmac (40.0%), S. afrofischeri (16.7%) and L. niloticus (7.1 %). Breeding intensity was 
h i g h e s t  a t  B u y a l a  t r a n s e c t  i n  w h i c h  f i v e  o u t  o f  s e v e n  s p e c i e s  e x a m i n e d  w e r e  b r e e d i n g  a n d  
t h e y  i n c l u d e d  B a r b u s  a l t i a n a l i s  ( 5 0 % ) ,  M  k a n n u m e  ( 1 0 0 % ) ,  0 .  n i l o t i c u s  ( 6 0 % )  a n d  S .  
a f r o f i s c h e r i  ( 7 0 % ) .  A  l o w  b r e e d i n g  i n t e n s i t y  w a s  a l s o  o b s e r v e d  i n  t h e  p r e v i o u s  s u r v e y s  
o f A p r i l  a n d  S e p t e m b e r  2 0 1 3 .  
M o s t  o f  t h e  s p e c i m e n s  o f  L a t e s  n i l o t i c u s  r e c o r d e d  f r o m  t h e  e x p e r i m e n t a l  c a t c h e s  w e r e  
f o u n d  t o  b e  i m m a t u r e .  O n l y  o n e  s p e c i m e n  o f L .  n i l o t i c u s  o u t  o f  t h e  o n e  h u n d r e d  
s p e c i m e n s  r e c o r d e d  f r o m  t h e  R e s e r v o i r ,  w a s  m a t u r e  a n d  b r e e d i n g  
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F o o d  t y p e s :  H A P  =  H a p l o c h r o m i n e s ,  F R  =  U n i d e n t i f i a b l e  f i s h  r e m a i n s ,  C A R  =  C a r i d i n a  n i l o t i c a ,  M O L  =  M o l l u s k .  
B G A  =  B l u e - g r e e n  a l g a e ,  G R A  =  G r e e n  a l g a e ,  E P H  =  E p h e m e r o p t e r a ,  I N S  =  U n i d e n t i f i a b l e  i n s e c t  m a t e r i a l ,  H P M  =  
H i g h  p l a n t  m a t e r i a l  ( w a t e r  w e e d s ) ,  E  =  E m p t y  s t o m a c h r ,  O D T  =  O d o n a t a  
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3.3.1 Maturity and Breeding 
In April 2012 survey, the fish breeding intensity in Transect 1was lower (3 out of 8 
species) when compared to observations of September 2011 survey in which five fish 
species out of the seven encountered in the transect were in breeding condition (Table 
3.3.2). In 0. niloticus, 0. variabilis, B. altianalis, S. afrofischeri and M Iwnnume, the 
proportion of breeding adults was high (>50%) in comparison to the other species 
examined in the same transect. In Transect 2 no breeding was observed in the in the six 
species encountered in the survey of April 2012 although in the survey of September 
2011I breeding was recorded in three species (8 afrofischeri, B. altianalis and 
0. variabilis) out of the six species examined. Higher breeding intensity in the Upstream 
when compared to the Downstream transect was also observed in the previous surveys of 
April 2011 and September 2011. All the specimens of Lates niloticus recorded from the 
experimental catches were found to be immature. Similar observations were made in the 
prevIous surveys. 
The proportions of the mature fishes that were in breeding condition in the reservoir were 
generally low « 50%) as indicated in Table 3.3.2. Breeding was recorded in all the 
species examined except C. gariepinus which was immature. Breeding intensity was 
highest in B. docmac (50%) and B. altianalis (50%), then M Iwnnume (25%), 8 
afrofischeri (6.7%) and 1. niloticus (I%). 
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3 . 6 .  T H E  C O M M E R C I A L  F I S H E R Y  
3 . 6 . 1  F i s h i n g  e f f o r t  i n  t h e f I S h e r y  
V a r i a t i o n  i n  f i s h i n g  e f f o r t  a n d  c a t c h a b i l i t y  c o e f f i c i e n t s  ( a  m e a s u r e  o f  f i s h i n g  m o r t a l i t y )  
h a s  b e e n  u s e d  t o  a s s e s s  t r e n d s  i n  s t o c k s  o f  n a t u r a l  f i s h  p o p u l a t i o n s  f o r  d e c a d e s  ( A r r e g u i n ­
S a n c h e z ,  1 9 9 6 ) .  A s s e s s m e n t  o f  d y n a m i c s  i n  f i s h i n g  e f f o r t  h a s  p r o v i d e d  a  f i r m  b a s i s  t o  
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investigate periodic yield from the fishery the upper Victoria Nile alongside the dam 
construction project. The relationship between fishing effort and fishery yield has been 
explored along the process. Fishery yield in turn guides formulation of management 
advice. Changes in the numbers of fishing fleet in a given system reflect the migratory 
nature of fishers that go with trends in catches. Fishers will always move to areas 
rumoured to have higher catches. During the survey conducted in April 2013, the 
number of fishing boats upstream at Kalange-Makwanzi remained fairly constant at 19 
boats (Table 3.4.1), a decrease by one boat but increased by 38.5% (five boats) and 
47.4% (nine boats) at both the Reservoir and downstream (Buyala-Kikubamutwe) 
stations. The increase in the downstream station is still below the highest number of 34 
boats recorded in April 2012. Although there was an observed increase in the number of 
boats within station, the overall number in all the three stations has remained fairly 
constant in the last three surveys, recording 65 boats in April 2012, 52 boats in 
September 2012 and 65 boats in April 2012, an indication of fishers migrating from one 
station to another in search for better catches. 
The basket trap fishery downstream which emerged in the last survey (September 2012) 
has continued to expand explosively. The number of boats using traps downstream 
increased from II boats 20 boats, representing a percentage increase of 82% while the 
number of traps increased by about 170% from 56 traps in September 2012 to 151 in 
April 2013. The fishery targets mainly Mormyrus that is marketed live to fishers on lakes 
Victoria and Kyoga for use as bait in the long line fishery. A total of II boats with an 
estimated 56 traps were recorded at the downstream transect. The observed increase is 
probably associated to the high demand for bait for targeting Nile perch, Clarias and 
Protopterus on both lakes. 
The number of boats using gillnets remained fairly constant upstream and in the reservoir 
but significantly increased from two boats in September 2012 to seven boats in April 
2013. Although the overall number of gillnet boats at all sites increased from 14 to 18 
boats in the last two survey, it is still below the highest record of 26 boats registered in 
April 2012 (Table 3.4.1). There was a significant shift from large to smaller mesh size 
gillnets. The number of smaller mesh size gillnets :'02.5 inches downstream increased 
from zero to twelve while that of the larger mesh size of 3.5 inches decreased by 267% 
from eleven to three. This trend may be an indication of decline in the large size fish 
stocks due to both environmental and human stressors. The longline boats increased 
upstream but were absent downstream and the reservoir, indicating 100% decline at the 
downstream station. The number of long line hooks however, decreased from 800 in the 
September 2012 survey to 687 in this survey. The 100% decrease in longline boats 
downstream in this survey may be associated to the rapid expansion of the bait fishery of 
Mormyrus kanume, whereby fishers may have crossed over from longlines to basket 
traps. The other dominant fishing gears e.g. Cast nets decreased from two to zero 
downstream but increased from zero to three upstream. Although the number of 
monofilaments decreased from 25 to 15 upstream, it increased by about the same value to 
13 in the reservoir, indicating a migratory pattern of fishers who shift between stations in 
search for improved catches. Horizontal migrations of fishers along the river with their 
fishing boats and gears appear to be the main causes of fluctuations in these indicators of 
f i s h i n g  e f J o r t  o b s e r v e d  a b o v e .  I n f o r m a t i o n  g e n e r a t e d  f r o m  t h i s  s u r v e y  i n d i c a t e s  t h e r e  a r e  
m i g r a t i o n s  e v e n  a c r o s s  t h e  d a m  s i t e  t h r o u g h  l i f t i n g  b o a t s  o v e r  l a n d  d o w n s t r e a m  a n d  v i c e  
v e r s a .  T h e  n u m b e r  o f  b o a t s  t a r g e t i n g  M u k e n e  a t  t h e  r e s e r v o i r  s i g n i f i c a n t l y  i n c r e a s e d  f r o m  
3  t o  1 2 ,  r e p r e s e n t i n g  a  3 0 0 %  i n c r e m e n t .  T h e  i n c r e a s e  m a y  b e  a t t r i b u t e d  t o  b e t t e r  c a t c h e s  
o f  M u k e n e  a t  t h e  r e s e r v o i r  r e s u l t i n g  f r o m  c h a n g e  i n  l u n a r  p h a s e .  
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Table 3.6.1. The trend in numbers of fishing boats and fishing gears, upstream at 
Kalange-Makwanzi, 
Kikubamutwe. 
mid section of the reservoir and downstream at Buyala-
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Number ofboats 
using gillnets 
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hooks 
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0 0 
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3 . 6 . 2 .  F i s h  c a t c h  c o m p o s i t i o n  a n d  c a t c h  r a t e s  
T e n  f i s h  s p e c i e s  i n c l u d i n g  B a g r u ,  d o c m a k ,  L a t e s  n i l o t i c u s ,  O r e o c h r o m i s  n i l o t i c u s ,  
O r e o c h r o m i s  v a r i a b i l i s ,  T i l a p i a  z i l l i i ,  B a r b u s  a l t i a n a l i s ,  R a s t r i n e o b o l a  a r g e n t i a ,  
P r o t o p t e r u s  a e t h i o p i c u s ,  M o r m y r u s  k a n n u m e  a n d  C l a r i a s  g a r i e p i n u s  w e r e  r e c o r d e d  
a l o n g  t h e  t h r e e  t r a n s e c t s  ( T a b l e  3 . 4 . 2 ) .  T h e  u p s t r e a m  t r a n s e c t  ( K a l a n g e - M a k w a n z i )  
r e g i s t e r e d  t h e  h i g h e s t  n u m b e r  ( t e n )  o f  s p e c i e s ,  f o l l o w e d  b y  t h e  d o w n s t r e a m  s i t e  ( e i g h t  
s p e c i e s )  w h i l e  t h e  r e s e r v o i r  ( f i v e )  r e g i s t e r e d  t h e  l e a s t  n u m b e r  o f  s p e c i e s .  O n l y  f o u r  
s p e c i e s  ( B a g r u s  d o c m a k ,  L a t e s  n i l o t i c u s ,  O r e o c h r o m i s  n i l o t i c u s ,  a n d  M o r m y r u s  
k a n n u m e )  w e r e  c o m m o n  a t  a l l  t h e  t h r e e  s t u d y  s i t e s .  B o t h  R a s t r i n e o b o l a  a r g e n t i a  
( K a l a n g e - M a k w a n z i )  a n d  O r e o c h r o m i s  v a r i a h i l i s  ( R e s e r v o i r )  w e r e  r e c o r d e d  a t  o n l y  o n e  
s t u d y  s i t e .  
W i t h  t h e  e x c e p t i o n  o f  M o r m y r u s  k a n u m e  w h o s e  c a t c h  r a t e s  a t  t h e  d o w n s t r e a m  s i t e  
i n c r e a s e d  f r o m  2 . 3  t o  4 . 0 7  K g l b o a t / d a y ,  t h e  c u r r e n t  s u r v e y  s h o w s  a  d e c l i n e  i n  t h e  c a t c h  
r a t e s  o f  f o u r  k e y  c o m m e r c i a l  s p e c i e s  ( L .  n i l o t i c u s ,  B .  d o c m a k ,  R a s t r i n e o b o l a  a r g e n t i a  a n d  
0 .  n i l o t i c u s ) .  T h e  i n c r e a s e  i n  t h e  c a t c h  r a t e s  o f  M o r m y r u s  k a n n u m e  c a u g h t  d o w n s t r e a m  
( B u y a l a - K i k u b a m u t w e )  i s  p r o b a b l y  d u e  t o  t h e  e x p a n s i o n  o f  t h e  b a s k e t  t r a p  f i s h e r y  f o r  
b a i t .  O n  t h e  o t h e r  h a n d ,  t h e  d e c l i n e  i n  c a t c h  r a t e s  o f  t h e  o t h e r  f o u r  c o m m e r c i a l  f i s h  
s p e c i e s  m a y  b e  a t t r i b u t e d  t o  d e c l i n e s  i n  f i s h  s t o c k s  d u e  t o  i n c r e a s e  i n  f i s h i n g  f a c t o r s  
( f i s h e r s  a n d  f i s h i n g  g e a r s ) .  
H o w e v e r ,  t h e  c a t c h  r a t e s  o f  k e y  c o m m e r c i a l  f i s h  s p e c i e s  o f  B a g r u s  d o c m a k ,  L a t e s  
n i l o t i c u s ,  O r e o c h r o m i s  n i l o t i c u s ,  P r o t o p t e r u s  a e t h i o p i c u s  a n d  O r e o c h r o m i s  v a r i a b i l i s  
u p s t r e a m  a t  K a l a n g e - M a k w a n z i  i n  t h e  c u r r e n t  s u r v e y  a r e  c o m p a r a b l e  t o  t h o s e  o b t a i n e d  i n  
t h e  s a m e  p e r i o d  i n  t h e  l a s t  s u r v e y  A p r i l  2 0 1 2 ,  a n  i n d i c a t i o n  t h a t  v a r i a t i o n s  a r e  c a u s e d  b y  
s e a s o n a l i t y .  
R e s u l t s  f r o m  t h e  c u r r e n t  s u r v e y  i n d i c a t e  a  g e n e r a l  i n c r e a s e  i n  t h e  c a t c h  r a t e s  o f M o r m y r u s  
K a n u m e  ( 2 . 3 0  t o  4 . 0 7  k g l b o a t / d a y )  a t  t h e  d o w n s t r e a m  t r a n s e c t  a n d  a  d e c r e a s e  ( 4 . 7  t o  0 . 9 6  
k g l b o a t / d a y )  a t  t h e  r e s e r v o i r .  T h i s  c o u l d  b e  a s s o c i a t e d  t o  t h e  m o v e m e n t  ( m i g r a t i o n )  o f  
f i s h e r s  f r o m  t h e  r e s e r v o i r  t o  d o w n s t r e a m  s i t e .  G e n e r a l l y ,  s i n c e  S e p t e m b e r  2 0 0 7 ,  t h e  f i s h  
c a t c h e s  a t  K a l a n g e - M a k w a n z i  h a v e  b e e n  c h a r a c t e r i s e d  b y  h i g h e r  s p e c i e s  n u m b e r s  a n d  
h i g h e r  o v e r a l l  c a t c h  r a t e s  t h a n  t h e  o t h e r  s t u d y  s i t e s .  
3 2  
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Table 3.6.2 Trend offish catch rates (kg/boat/day) with all gears pooled, ofthe main fish 
taxa at the upstream, Kalange-Makwanzi mid of the reservoir and downstream at 
Buyala-Kikubamutwe. 
F....liy 
Centroponudae 
OtalllcKlae 
Coehhd'e 
n.rudae 
Cypl1llidae 
LYpnnodontida. 
Lep,doslR:nldae 
Mochochidae 
Monnyndae 
Bagrus docmtlc 
lAles nilolleus 
BryClnusjtJcksOIIl1 
Bryclnus sad/eri 
Oreochromis "i/otU;'u 
Oreochromis JeucQstictus 
Oreochroml5 ""nab,lls 
Tilap'Qz,lfll 
Haplochromines 
Clarlas ganepmus 
8amusQ/lIrmall.. 
/JQrous pal,","'osll.J 
1...Qbeo YI,",onamlS 
R~utl1"eobQ/aQ~nteQ 
ProtnpttmlS aethloplcus 
SynooOtlllStlj-ojiscl.en 
MomrynlS kannuIIH! 
Mlnit_iag Period 
Apr.
aIL 100 
Kalange-Mlkw:an2l. 0.05 0.11 
'" 
Buyala-KikublllD.llwe 0.39 os 
Kalange-MakwanZl " , '" 
Buyala-KikuballXltwe 
Kalange-Makwanzi 
Bu ala·KikublUWtwe 
Kalange·MakwanlJ 
Buyala-Kilrubamut_ 
Kalan e-Makwan:l;l 
0,06 
0.22 
0.08 
lIll 
0,38 
'" 
'" 
D,lI, 
'" 
002 
0.18 
0.18 
].98 
0,01 
0,04 
O,Dl 
007 
s" 
015 
001 
211 
004 
001 
002 
", 
vn 
001 
0 I 
0 IS ", 
002 
Buy"Ia-Kikubmmto,w 
Ka.nge-Makwanzi 
Buy.IiA·Kikubam.ltwe 
Kalange-Makv.ann 
Buyala-KikubaDIJtwe 
0.04 
2.21 
0.28 
on 
0.31 O.2J 
'" 
039 0,06 1.04 061 
" 
," 
'0; 
3.63. Estimates oftotalfISh catches 
The total monthly catch estimates at transect 2 (Buyala-Kikubamutwe) significantly 
increased from 1.3 t in September 2012 to 4.5 t in the current survey (Table 3.4.3). Total 
monthly landing at both the upstream transect and reservoir are comparable to that 
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r e c o r d e d  i n  t h e  p r e v i o u s  s u r v e y  S e p t e m b e r  2 0 1 2 .  T h e  s i g n i f i c a n t  i n c r e a s e  i n  t o t a l  
m o n t h l y  l a n d i n g  d o w n s t r e a m  i s  a s s o c i a t e d  t o  t h e  i n c r e a s e  i n  c a t c h  r a t e s  o f  M o r m y r u s  
k a n u m e  d u e  t o  e x p a n s i o n  o f  t h e  f i s h e r y  i n  t e r m s  o f  f i s h i n g  e f f o r t  ( n u m b e r s  o f  f i s h i n g  
b o a t s  a n d  b a s k e t  t r a p s )  i n v o l v e d  i n  t h i s  f i s h e r y .  T h e  c o n c e r n  w i t h  t h i s  f i s h e r y  h o w e v e r ,  i s  
t h a t  i t  t a r g e t s  a n d  c r o p s  y o u n g  f i s h  f o r  b a i t ,  w h i c h  f e t c h  l o w  m a r k e t  p r i c e s  a n d  l e a v e s  
l i t t l e  f o r  c o n s u m p t i o n  t h a t  c o u l d  e a s i l y  c a u s e  n u t r i t i o n a l  p r o b l e m s .  T h e  c o n t r i b u t i o n  o f  
M u k e n e  ( R .  a r g e n t e a )  t h a t  w a s  f i r s t  c a p t u r e d  a t  t h e  r e s e r v o i r  i n  t h e  l a s t  s u r v e y  S e p t e m b e r  
2 0 1 2  h a s  c o n t i n u e d  t o  i n f l u e n c e  t h e  t o t a l  p r o d u c t i o n  o f  t h e  r e s e r v o i r .  T h e  t o t a l  m o n t h l y  
c a t c h  e s t i m a t e  o f  M u k e n e  r o s e  f r o m  1 . 4 8  t  i n  S e p t e m b e r  t o  1 . 6 3  t  i n  t h e  c u r r e n t  s u r v e y .  
T h i s  i n c r e a s e  c o u l d  h e  r e l a t e d  t o  t h e  s e a s o n a l  n a t u r e  o f M u k e n e  f i s h i n g  t h a t  u t i l i z e s  l i g h t  
t o  a t t r a c t  a n d  c o n c e n t r a t e  f i s h  i n  d a r k n e s s  a n d  i s  t h u s  i n f l u e n c e d  b y  t h e  l u n a r  c y c l e .  
T a b l e  3 . 6 . 3  T r e n d s  o f  t o t a l  f i s h  c a t c h  e s t i m a t e s  ( k g ) ,  u p s t r e a m  a t  K a l a n g e - M a k w a n z i ,  
m i d s ,
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3.6.4. Estimates oftotal beach value ofthe catch 
Similar to the monthly catch rates, the downstream transect (Buyala-Kikubamutwe) 
recorded the highest monthly gross beach value (28.5 million) of the fish landed up from 
3.6 million in the previous survey of September 2012 (Table 3.4.4). The observed 
increase in gross beach value is again associated with the new expanding bait fishery of 
Mormyrus kanume whose value was estimated at 24.3 million shillings (86%) of the 
downstream total beach value. Five commercial fish species including Lates niloticus, 
Mormyrus kanume, Oreochromis variabilis, Oreochromis niloticus and Bagras docmac 
significantly contributed to the monthly gross beach value at transect I (Kalange­
Makwanzi) while that of the reservoir was dominated by two species; Rastrineobola 
argentia and Lates niloticus. In general except for Mormyrus kanume (all transects), 
Bagras docmac (downstream), Oreochromis niloticus (upstream) and Lates niloticus 
(reservoir and downstream), the contribution of individual fish species to the monthly 
gross income in the current survey reduced. This could be associated to reductions in 
catch rates and sizes of the commercial species landed across the study area. 
Table 3.6.4. Trend of monthly gross value offish catches (shs) upstream at Kalange-
Makwanzi; mid ofthe reservoir and downstream at Buvala-Kikubamutwe 
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W i t h  t h e  e x c e p t i o n  o f  M o r m y r u s  k a n u m e ,  w h o s e  a v e r a g e  u n i t  p r i c e  p e r  k i l o g r a m  
i n c r e a s e d  b y  1 1 3 % ,  t h e  a g g r e g a t e d  a v e r a g e  u n i t  c o s t  p r i c e  f o r  t h e  k e y  c o m m e r c i a l  f i s h  
s p e c i e s  a c r o s s  a l l  t h e  s t u d y  s i t e s  i n  t h i s  s t u d y  i s  c o m p a r a b l e  t o  t h a t  i n  t h e  p r e v i o u s  s u r v e y  
( T a b l e  3 . 4 . 5 ) .  T h e  u n i t  p r i c e  p e r  k i l o g r a m  w e i g h t  o f  O r e o c h r o m i s  n i l o t i c u s  h o w e v e r ,  
r e d u c e d  t o  s h i l l i n g s  2 2 5 0  f r o m  s h i l l i n g s  3 0 0 0  r e s u l t i n g  p r o b a b l y  f r o m  i n c r e a s e d  s u p p l y  
t h r o u g h  i m p r o v e d  m o n t h l y  c a t c h  e s t i m a t e s  o f  t h e  s p e c i e s  o b s e r v e d  a b o v e  ( T a b l e  3 . 4 . 3 ) .  
T h e r e  w a s  a  s l i g h t  i n c r e a s e  o f  1 0 %  i n  t h e  u n i t  p r i c e  p e r  k i l o g r a m  o f  L a t e s  n i l o t i c u s  w h i c h  
m a y  i n d i c a t e  a  g e n e r a l  i n c r e a s e  i n  t h e  n a t i o n a l  p r i c e  i n d e x  a s  r e s u l t  o f  i n f l a t i o n .  
T a b l e  3 . 6 . 5 .  T r e n d s o f t h e  m e a n u n i t p r i c e s ( s h s / k g )  o f t h e  m o s t c o m m o n f i s h  s p e c i e s a t  
t h e  b e a c h  l e v e l  a l o n g  t h e  u p p e r  V i c t o r i a  N i l e  b e t w e e n  A p r i l  2 0 0 6  a n d  A p r i l  2 0 1 3 .  
! ' t ' l J o i t r i n g  D a t e s
S p e d C l i f f a x a  
A p r - 0 6  S c p - 0 7  
A p r - Q S  A p r - 0 9  
O c I - 0 9  A p r - I O  
S e p - I O  
A p r - l l  
S c p - l l  A p r - 1 2  S e p - 1 2  A p r - 1 3  
L u t e s  n i J o t i c u s  
9 0 0  
1 5 7 6  1 5 8 3  2 1 8 8  
2 4 2 3  2 0 0 0  
1 8 1 3  
3 2 8 6  6 4 2 9  2 7 5 0  2 7 8 5  
3 0 6 3  
O r e o c h r o m J ' s  n i / o t i c u s  
7 5 0  1 1 8 9  1 4 8 1  1 4 0 9  1 1 8 9  
2 0 0 0  
2 1 0 0  1 0 0 0  
2 5 0 0  2 3 0 0  3 0 0 0  2 2 5 0  
B a r b u s  a l t i a n a / i s  
8 0 0  
1 1 1 3  
1 5 7 7  1 6 6 6  2 2 5 0  1 7 2 2  1 5 9 4  2 2 5 0  4 0 0 0  2 7 f i J  3 3 7 0  
3 4 0 0  
M o r m y r u s  k a n n u m e  7 8 6  7 0 8  
9 2 2  9 8 3  
1 4 1 6  1 3 1 0  1 4 3 3  
6 6 7  9 8 6  1 4 0 0  1 8 2 5  3 8 8 6  
O r e o c h r o m i s  v a r i a b i l i s  
5 5 0  9 3 7  1 6 8 7  1 4 5 0  1 3 5 7  1 9 2 9  2 4 0 0  1 0 0 0  2 6 6 7  2 2 0 0  2 8 6 0  
2 6 9 2  
3 . 6 . 5  E s t i m a t e d  t o t a l  c a t c h e s  a n d  r e v e n u e  o f i n d i v i d u a l f I S h i n g  u n i t s  
T h e  e s t i m a t e d  m e a n  m o n t h l y  c a t c h  d o w n s t r e a m  m o r e  t h a n  d o u b l e d  w h i l e  t h a t  a t  t h e  
r e s e r v o i r  r e g i s t e r e d  a  6 1 %  d e c r e a s e  ( T a b l e  3 . 4 . 6 ) .  T h e  i n c r e a s e  o b s e r v e d  d o w n s t r e a m  i s  
a t t r i b u t e d  t o  t h e  i n c r e a s e  i n  c a t c h e s  f r o m  M o r m y r u s  k a n u m e  w h i l e  t h e  d e c l i n e  a t  t h e  
r e s e r v o i r  m a y  b e  a t t r i b u t e d  t o  t h e  l o w  c a t c h e s  f r o m  t h e  d o m i n a n t  M u k e n e  f i s h e r y  a t  t h i s  
s i t e .  T h e  o b s e r v e d  f l u c t u a t i o n s  b e t w e e n  s u r v e y s  m a y  b e  b r o u g h t  a b o u t  b y  d i f f e r e n c e s  i n  
s e a s o n a l i t y  f o r  t h e  t w o  s u r v e y s .  T h e  m e a n  m o n t h l y  r e v e n u e  p e r  f i s h i n g  u n i t  s i g n i f i c a n t l y  
i n c r e a s e d  a c r o s s  a l l  s t u d y  s i t e s  a l o n g  t h e  R i v e r  b u t  w a s  h i g h e s t  d o w n s t r e a m  ( B u y a l a ­
K i k u b a m u t w e )  d u e  t o  t h e  b o o m i n g  M o r m y r u s  f i s h e r y  
T a b l e  3 . 6 . 6  T r e n d  o f  m o n t h l y  t o t a l  c a t c h e s  a n d  r e v e n u e  o f  i n d i v i d u a l  f i s h i n g  u n i t s  
u p s t r e a m  a t  K a l a n g e - M a k w a n z i ,  t h e  m i d  s e c t i o n  o f  t h e  r e s e r v o i r  a n d  d o w n s t r e a m  a t  
B u v a l a - K i k u b a m u t w e  
M o P i l o r i n g  D a l e I  
P a r a m e l e r  r a t e  
S i t e  
T o t a l c a t c h  ( K g f b o a t l m l n c h )  
I T o t a l  r e v e n u e  ( S h s ! b o a l / r r o n l h )  
3 6  
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3.6.6 Socio-economic aspects ofthe fIShery 
Non-commercial uses offish 
In this survey, there was a general decrease in the average quantity of fish retained by 
fishers for domestic consumption upstream (Table 3.4.7). However, compared to the 
previous survey (September 2012) where none of the fishers sampled on the reservoir and 
downstream had part of the catch retained for domestic consumption, this survey 
registered 1.1% and 3.2% as quantities retained at the two sites respectively. The 
observed changes suggest a shift in the nutritional contribution of the fisheries to the 
families of the fishers at the three study sites. The smallest percentage retained at the 
reservoir is explained by the Mukene fishery, generally processed as feed for animal 
industry while the reduction in quantity retained downstream is explained by dominant 
bait fishery targeting mainly Mormyrus species, which are less favoured for human 
consumption. 
Table 3.6.7. Trends of the average weight offish (kg/boat/day) retained by fishers for 
domestic use between September 2007 and September 2012. In brackets the weight offish 
retained is expressed as a percentage of the overall average weight offish caught per 
boat. 
Monitoring date.
Site. 
Fishery related jobs 
Fishing remained the most prominent job engaging a total of 77 people in the entire study 
area and was exclusively a male activity. This is the highest number of fishers recorded 
since April 2010. In the current survey, the number of fishers at US transect remained 
constant at 25 person but significantly increased from 9 to 28 at DS transect and 13 to 24 
in the reservoir (Table 3.4.8). The increase in fishers within the reservoir is attributed to 
Mukene fishery while that in the downstream transect may be associated to the expanding 
bait fishery of Mormyrus kanume. Women on the other hand have continued to dominate 
the fish trade (mongering) business, constituting 94% of all fish traders. Food vending is 
not any different where the women dominated by 86%. Although more fish traders were 
encountered at US transect in the current survey (9 women and 1 man) than at the DS 
transect (6 women), the number significantly reduced from 18 in the survey of September 
2012 to 10 in the current survey. The higher number of fish traders at the US transect 
could however be explained by its strategic location near the urban centre and the 
relatively higher catch rates. The number of net repairers increased upstream from 3 in 
September 2012 to 7 in the current survey but drastically reduced to zero downstream 
over the same period. The decrease downstream is associated to the increase in numbers 
of fishers and traps involved in the bait fishery of Mormyrus kanume. The other fish 
related jobs do not show significant variations from the previous surveys. 
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Table 3.6.8. The numbers ojpeople by gender (Male! Female) engaged in dijJerentjobs 
at landing sites upstream at Kalange-Makwanzi, mid oj the reservoir and downstream 
and downstream at Buyala-Kikubamutwe 
Jobducriplioo 
Boa! bllildelli/rep~rs 
Kalange-Mukwanzi 
5u 
M 
A....06 Sepo07 Apr-OlI Ap-.fl9 Ott 09 "Jr. 10 Sep. 10 Apr. II Sep-ll Afr.12 Scp.12 Ap-.lJ 
2 
Foodvcndoro 
Ne1repU(.) 
OeancrflSh land .., 
Fllhcr(s) 
FISh tndcr(s) 
FISh procesIOr(S) 
F"lShclean.... 
Ou_penon landmg 
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eMU comrmncc 
mell'bel'(.) 
Landmg sile alkali 
3 . 7  S C m S T O S O M I A S I S ,  R I V E R B L I N D N E S S  A N D  S A N I T A T I O N  S T U D I E S  
3 . 7 . 1  P a r a s i t o l o g i c a l  a n a l y s i s  o f b i l h a r z i a s  i n  h u m a n s  
S a m p l i n g  f o r  p a r a s i t o l o g i c a l  p r e v a l e n c e  a n d  i n t e n s i t y  o f  B i l h a r z i a s i s  i n f e c t i o n  w e r e  
m a i n t a i n e d  a t  K a l a n g e - M a k w a n z i ,  a n  u p s t r e a m  t r a n s e c t  a n d  d o w n s t r e a m ,  K i k u b a m u t w e ­
B u y a l a .  F o r  c o m p a r a t i v e  p u r p o s e s ,  g i v e n  t h e  e x t e n t  o f  t h e  r e s e r v o i r ,  a  t h i r d  t r a n s e c t  w a s  
e s t a b l i s h e d  i n  t h e  m i d  r e s e r v o i r  w h e r e  i t  r u n s  u p  t o  3 0  m  d e e p  a n d  s a m p l e d  s i m i l a r l y  a s  a t  
t h e  o t h e r  t w o  t r a n s e c t s .  
T a b l e  3 . 7 . 1  
T r e n d  o f  S c h i s t o m i a s i s  i n j e c t i o n  p r e v a l e n c e  a n d  i n t e n s i t y ,  s c h i s t o s o m i a s i s  
v e c t o r  n u m b e r s ,  c o l i f o r m  c o u n t s  a m o n g  s a m p l e  o f p e o p l e  a t  K a l a n g e - M a k w a n z i ,  m i d  o f  
t h e  r e s e r v o i r  a n d  K i k u b a m u t w e - B u y a l a  
MOJ'laorill.gd~9
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A total of 117 stool samples were collected from a population of 520 people. Out of 117 
samples, 24 (20.5%) were infected with Schistosomiasis, Schistosoma mansoni which 
was a small increase. Infection with Schistosomiasis was higher at the Upstream site 
(25%) and lowest at the reservoir (Dam wall) transect (17.5%). None of the 117 samples 
tested positive for Schistosoma haematobium. a urinary type of Schistosomiasis. 
Schistosomiasis prevalence at Buyala-Kikubamutwe continues to decline while at 
Kalange-Makwanzi slightly increased (Table 3.7.1). Light intensity infection of the 
disease stood at 79.1 % and while heavy intensity one was at 16.7%. From samples taken 
at mid reserviour, heavy intensity slightly increased. 
In the current and previous surveys, bathing and swimming were major t predisposing 
factors to Schistosomiasis infection, contributing 34 % and 23 % respectively. 
Predisposition to the disease through fishing and fetching of water accounted for 25.8%, 
17.6% respactively. 
As a corporate social responsibility, infected residents were treated under directly 
observed treatment (DOTs) by the sanitation team. 
Status of snail vectors 
Vector snail species namely, Bulinus sp and Biomphalaria sp declined except at Kalange­
Makwanzi. Of the two vectors, Biomphalaria sp was more abundant, accounting for 
29.8% of the total samples. Bulinus sp contributed 11.4% of the total 
Two specimens of Biomphalaria sp and four of Bulinus sp collected at the Buyala­
Kikubamutwe shed Cercaria, while none at Kalange-Makwanzi shed cercaria. In the mid 
reservoir, three snails shed Cercaria. Cercaria shedding by the vector snails is an indicator 
of active transmission taking place at the site of collection. 
Faecal coli forms 
The contamination of water with faecal coliforms at ahallow human-water contact points 
was 72 colonies per ml upstream at Kalange-Makwanzi, 80 colonies per ml in the mid 
reservoir and 94 Colonies per ml at Buyala-Kukubamutwe. Water from the deep middle 
part of the river had a low coliform count of 5 colonies per ml, indicating high dilution 
and a low predisposition risk level (1-10 colonies per 10 ml of water); Water with ten 
colonies per ml and above is considered unsafe for human consumption. The micro­
organisms of medical importance were predominantly Salmonella sp and Shigella sp. 
Blackfly/Mbwa Fly Sampling 
Medically important species of Simulium flies mostly live in sheltered areas of the 
river/stream in fast moving waters where they breed on crabs and Twigs depending on 
species and sub species. None of these blackflies were detected in the area. Therefore, the 
risk of river blindness (onchocerciasis) is non-existent in this area. 
3 . 8 . 1  C o n c l u s i o n s  
1 . 	  C o m p o s i t i o n ,  s p e c i e s  r i c h n e s s  a n d  d e n s i t y  o f  z o o p l a n k t o n  s h o w  t h a t  t h e  c r e a t i o n  
o f  t h e  r e s e r v o i r  h a s  s o  f a r  n o t  c a u s e d  d i s c e r n i b l e  n e g a t i v e  e c o l o g i c a l  c h a n g e s  i n  
t h i s  s e c t i o n  o f  t h e  U p p e r  V i c t o r i a  N i l e ,  b u t  h a s  i n s t e a d  e n h a n c e d  t h e  p o t e n t i a l  f o r  
a q u a t i c  p r o d u c t i o n  ( z o o p l a n k t o n  a n d  p e l a g i c  f i s h e s )  i n  m i d  r e s e r v o i r  c o m p a r e d  t o  
b o t h  u p s t r e a m  a n d  d o w n s t r e a m  s i t e s .  T h e  c o m m u n i t y  o f  z o o p l a n k t o n  a t  t h e  
r e s e r v o i r  a n d  d o w n s t r e a m  o f  t h e  d a m  h a s  e c o l o g i c a l  f e a t u r e s  c o m p a r a b l e  t o  t h e  
L a k e  V i c t o r i a  c o m m u n i t y  f r o m  w h i c h  t h e  N i l e  o r i g i n a t e s .  T h e  c o m m u n i t y  o f f e r s  
p o t e n t i a l  t o  s u p p o r t  p e l a g i c  a n d  o t h e r  n o n - p e l a g i c  f i s h e r i e s  i n  t h e  r e s e r v o i r  w h i l e  
m a i n t a i n i n g  t h e  r i v e r i n e  f i s h e r i e s  i n  t h e  u p s t r e a m  a n d  d o w n s t r e a m  s i t e s  a s  w e l l .  
2 . 	  T h e  r e s e r v o i r  c r e a t e d  b y  t h e  B u j a g a l i  D a m  a p p e a r s  t o  h a v e  c a u s e d  t h e  a p p a r e n t  
i m p r o v e m e n t  i n  c a t c h e s  o f  t a b l e - f i s h  s p e c i e s  u p s t r e a m .  P o p u l a r  s p e c i e s  ( B .  
a l t i a n a l i s  a n d  M  k a n n u m e )  h a v e  b e e n  q u i c k l y  e s t a b l i s h e d  a n d  t h e i r  b i o m a s s  i s  o n  
t h e  i n c r e a s e  e s p e c i a l l y  i n  t h e  m a i n  r e s e r v o i r  n e x t  t o  t h e  d a m  t h u s  s u p p o r t i n g  a  
t h r i v i n g  l o c a l  f i s h e r y .  
3 . 	  T h e  l i s t  o f  f i s h  s p e c i e s  e x p e c t e d  f r o m  t h i s  s e c t i o n  o f  t h e  r i v e r  ( U p p e r  V i c t o r i a  
N i l e )  a p p e a r s  t o  h a v e  b e e n  e x h a u s t e d  a n d  n e w  r e c o v e r i e s  a r e  l e a s t  e x p e c t e d .  
4 . 	  T h e  d i e t  o f  N i l e  p e r c h  a t  K a l a n g e - M a k w a n z i  h a s  c h a n g e d  f r o m  d o m i n a n c e  o f  
h a p l o c h r o m i n e  c i c h l i d s  i n  t h e  p r e v i o u s  s u r v e y s  t o  i n s e c t s  d o m i n a t e d  b y  O d o n a t a  
i n  t h e  s u r v e y  o f  S e p t e m b e r  2 0 1 2 ,  t o  J u v e n i l e  N i l e  p e r c h  i n  t h e  A p r i l  2 0 1 3  s u r v e y .  
T h e  c h a n g e  i n  d i e t  o f  t h e  s p e c i e s  i s  a t t r i b u t e d  t o  s c a r c i t y  o f  h a p l o c h r o m i n e s  i n  
t r a n s e c t  a s  r e f l e c t e d  i n  t h e  d a t a  r e c o r d e d  f r o m  t h e  e x p e r i m e n t a l  g i l l n e t  c a t c h e s  o f  
S e p t e m b e r  2 0 1 2  a n d  A p r i l  2 0 1 3  ( R e f e r  t o  s e c t i o n  o n  F i s h  S p e c i e s  D i v e r s i t y ) .  I n  
t h e  A p r i l  2 0 1 3  s u r v e y ,  B .  d o c m a c  w a s  a l s o  p i s c i v o r o u s ,  f e e d i n g  m o s t l y  o n  S .  
a f r o j i s c h e r i  a s  i n  A p r i l  2 0 1 2  a l t h o u g h  i n  S e p t e m b e r  2 0 1 2 ,  C a r i d i n a  w a s  t h e  
d o m i n a n t  p r e y  o f  t h e  s p e c i e s .  
5 . 	  B r e e d i n g  i n t e n s i t y  o f  k e y s t o n e  f i s h  s p e c i e s  w a s  h i g h e r  i n  A p r i l  2 0 1 3  t h a n  i n  t h e  
p r e v i o u s  s u r v e y  o f  S e p t e m b e r  2 0 1 2 .  T h i s  w a s  a t t r i b u t e d  t o  s e a s o n a l  v a r i a t i o n s  i n  
t h e  b r e e d i n g  c y c l e s  o f t h e  f i s h  s p e c i e s  
3 . 8 . 2  R e c o m m e n d a t i o n s  
I . 	  T h e r e  i s  n e e d  t o  t a k e  m e a s u r e s  t o  p r e v e n t  d e v e l o p m e n t  o f  e u t r o p h i c a t i o n  a n d  
p o l l u t i o n  o f  t h e  r e s e r v o i r  b e c a u s e  t h e s e  p r o c e s s e s  a r e  k n o w n  t o  c a u s e  d r a s t i c  
e n v i r o n m e n t a l  c h a n g e s  t h a t  c a n  d i s r u p t  k e y  e c o l o g i c a l  f u n c t i o n s  o f  t h e  
z o o p l a n k t o n  a n d  o t h e r  a q u a t i c  c o m m u n i t i e s .  
2 . 	  C o n t i n u e  m o n i t o r i n g  s u r v e y s  u n t i l  a  c l e a r  p i c t u r e  e s p e c i a l l y  o n  t h e  f a t e  o f  
h a p l o c h r o m i n e s  i n  t h e  m a i n  r e s e r v o i r  i s  e s t a b l i s h e d ,  t o  d e t e r m i n e  t h e  r e s p o n s e  o f  
4 2  
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the keystone fish species and detect water quality and other biotic changes for 
timely institution of remedial measures. 
3.	 The problem of disposal of faecal matter around the reservoir should be addressed 
urgently through appropriate health education and establishment of latrines. 
4.	 There is need to intensify the control efforts especially the mass drug 
administration and health education in order to get the prevalence of 
Schistosomiasis reducing to nil. 
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